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2rest mass is purely electromagnetic in origin. Because
of mutual repulsions among the electron's elements of
charge, the whole structure might be expected to blow
itself apart. Poincare postulated the existence of non-
electromagnetic attractive forces|later called Poincare
stresses|to somehow counterbalance the Coulomb repul-
sion.
It was suggested in the 1930's by Furry and Oppen-
heimer[2] that quantum-electrodynamic eects could give
the vacuum some characteristics of a polarizable medium,
which Weisskopf[3] represented phenomenologically by
an inhomogeneous electric permittivity, viz.,
D(r) = (r)E(r) (5)



















The net charge density (r), taking account of the con-
jectured vacuum polarization, is given by









The original point charge is here exactly cancelled by a
deltafunction contribution from the polarization charge.
A functional form for (r) can be determined if the charge
density (r) is assumed to be proportional to the electro-























































III. SELF-ENERGY OF A DIPOLE
A point electric dipole p located at the origin and di-
rected along the polar axis produces an axially symmetric
eld given by
D =









If it is assumed that the permittivity (r) remains spher-
ically symmetrical, the eld energy integrated over solid






























so that the relation analogous to (8) implies a permittiv-








where k is a parameter with dimensions of length. For














The treatment of a magnetic dipole m is closely anal-











Assuming a spherically-symmetrical magnetic permeabil-
ity, we have
B = (r)H (16)
In analogy with (12), the magnetic eld energy integrated




























An analogous assumption that the magnetic energy den-
sity is proportional to the polarization current density






Since (r)!1 and (r)! 0 as r! 0, both E D and
B H vanish at the origin. Thus we need not consider
contact contributions of the form p Æ(r) or m Æ(r).
IV. CLASSICAL MODEL FOR THE ELECTRON
Let the electron be pictured as a structureless point
charge e with a magnetic dipole moment m = e~=2mc.
If the energy is entirely electromagnetic, according
to Lorentz-Abraham, the intrinsic angular momentum
should likewise be electromagnetic. In this way we can
sidestep any need to explain how a point particle can have
a spin angular momentum. (Alternatively, this might be
3attributed to the motion of the polarization charge sur-
rounding the electron.) The angular momentum of an





r (E H) d
3
r (20)






































































The magnetic contribution must then supply the remain-







































where  = e
2
=~ c, the ne structure constant.
V. CONCLUSION
We have shown how to accommodate point struc-
tures with nite self-energies into classical electrodynam-
ics without altering the equations of Maxwell's theory.
This is in contrast to earlier attempts of Born[5], Bopp[6]
and others, which involved nonlinear reformulations of
the fundamental equations. The key to our approach is
the introduction of constitutive parameters for the elec-
tromagnetic vacuum, which actually has a physical ratio-
nale according to quantum eld theory. In any event, our
results reduce smoothly to conventional electrodynamics
for scales large compared to 10
 13
cm. In particular, (r)
and (r) both rapidly approach their vacuum values of
1.
The Lorentz-Abraham conjecture, that the electron's
rest mass of 0.511 MeV=c
2
is entirely electromagnetic,
is made more plausible by the model we have described.
This is consistent as well with the (nearly, if not exactly)
zero rest mass of the electron's uncharged weak isodou-
blet partner|the neutrino|which can be regarded as an
electron with zero charge. We note also that the neutron-
proton mass dierence (1.29 MeV/c
2
) is of comparable
order of magnitude. The parameters which we have t
to the electron's mass, angular momentum and magnetic
moment imply a g-factor of 2, consistent with Dirac's
relativistic theory. (We have resisted the temptation to
adjust this to 2.0023, to account for QED radiative cor-
rections.)
Of course, the real physical electron must ultimately be
described by quantum mechanics or quantum eld the-
ory. Still, a fully consistent classical model can provide a
useful starting point[7]. And classical results do (usually)
represent ~ ! 0 limits in quantum theory. Since it is by
no means settled that the current formalism of quantum
electrodynamics is the nal theory of the electron, it is
worthwhile to explore the classical limit that some suc-
cessor theory might also exhibit. Although the innities
associated with transverse radiation elds do remain, we
have succeeded in eliminating those of classical origin for
a point charge.
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